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FOR FULL COMPONENT SPECIFICATIONS SEE MANUFACTURER INFORMATION.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES AND DO NOT CONSTITUTE TRADEMARK ABUSE!
THE USE OF THIS BROCHURE AND THE IMPLEMENTATION OF THE INFORMATION CONTAINED IN IT IS EXPRESSLY AT YOUR OWN RISK!

THE AUTHOR RESERVES THE RIGHT NOT TO BE RESPONSIBLE FOR THE TOPICALITY, CORRECTNESS, COMPLETENESS OR QUALITY OF THE
INFORMATION PROVIDED IN THIS BROCHURE. LIABILITY CLAIMS REGARDING DAMAGE CAUSED BY THE USE OF ANY INFORMATION PROVIDED,
INCLUDING ANY KIND OF INFORMATION WHICH IS INCOMPLETE OR INCORRECT, WILL THEREFORE BE REJECTED.

Bad Bentheim, 10th. AUG 2026
Udo Elger

Technical Warning

IMPORTANT: The pinout of sensor and module boards (e.g., KY- series, HW- series, FC- series, MH- series, and similar modules) is NOT STANDARIZED
ACROSS MANUFACTURERS. Modules with the same model number or identical appearance may have different pin assignments, PCB layouts, component
values , or electrical caracteristics.

Before connecting any module:

> Verify the pin labels printed on the PCB.

> Consult the manufacturer's datasheet or schematic when available.

> Confirm VCC, GND, signal, SDA/SCL, TX/RX, and other connections with a multimeter if documentation is unclear.

> Do not assume that a module's pin orders matches examples found online, even when the module name or model number is identical.

> Incorrect wiring may result in malfunction, inaccurate readings , or permanent damage to the module and / or microcontroller.

ALWAYS INSPECT AND VERIFY THE ACTUAL HARDWARE IN HAND BEFORE APPLYING POWER!

Module names such as "KY-xxx", "HW-xxx", and similar identifiers often refer to a functional design rather than a single standardized hardware implemention.
Even the PCB markings on some modules may be incorrect. Examples include swapped GND and OUT pins, incorrect pin labbeling, or pull-up/pull-down
resistors connected improperly (e.g., between VCC and GND). Therefore, all newly received components should be electrically verified before being stocked,
used in projects, or distributed for educational purposes.

Udo Elger

48455 Bad Bentheim / Kuhlenkamp 22
Germany

Email: info@retro-circuits.com

AR-21_EB_SK_002.pdf
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Udo's Worksheet
AR-21 - EXPERIMENTS WITH SEEED STUDIO ELECTRONIC BRICK STARTER KIT
SHEET PROJECT DESIGNATION ( STARTERKIT) SHEET PROJECT DESIGNATION (STARTERKIT + ADD ON'S)
004 BOM & SCHEMATICS: DISTRIBUTION CHASSIS & ARDUINO UNO CONNECTION 017 NTC OP-AMP BUFFER MODULE ( TEMPERATURE SWITCH WITH OLED ):
005 BOM & SCHEMATICS: SENSOR & ACTUATOR MODULES 01. ADJUSTABLE HEATER THERMOSTATE WITH OLED DISPLAY
’ 02. ADJUSTABLE AIR CONDITIONER ( COOLING ) THERMOSTATE WITH DISPLAY
006 BOM & SCHEMATICS: 1602 LCD DISPLAY MODULE
018 BUTTON KEY PAD - KEYES KEYER-AD-KEY K845037:
007 1602 LCD DISPLAY - TEXT SAMPLES: 01. SW1 - SW5 A2 RAW VALUE & VOLTAGE AT SERIAL MONITOR
01. DISPLAY: "LCD 1602" / "4- Bit mode" 02. SW1 - SW5 A2 RAW VALUE & VOLTAGE AT 1602 LCD DISPLAY
02. DISPLAY: "RETRO-CIRCUITS" / "UDO'S WORKSHEETS"
03. DISPLAY: SCROLL A -Z ONE BY ONE, RIGHT TO LEFT 019  FAN MOTOR CONTROLLER WITH L9110
04. DISPLAY: "THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG" 01. PUSH BUTTON TOGGLE ON/OFF, POTENTIOMETER ADJ. MOTOR CW RPM 0 - 100%
02. PB TOGGLE ON/OFF, POTENTIOMETER ADJ. MOTOR RPM LEFT-0-RIGHT = CCW-0-CW
008 1602 LCD DISPLAY & POTENTIOMETER ( VOLTAGE DIVIDER ):
01. DISPLAY: POT RAW VALUE & CALCULATED VOLTAGE 020 ULTRA SONIC DISTANCE SENSOR HC-SR04
02. DISPLAY: "VOLTAGE SPLIT" / U1 = u2= 01. DISPLAY HC-SR04 ULTRA SONIC SENSOR DISTANCE IN MM
03. DISPLAY: POT RAW VALUE & BAR GRAPH INDICATOR ( COARSE STEPS / BLOCKS ) 02. DISPLAY HC-SR04 ULTRA SONIC SENSOR DISTANCE IN MM & NEAR/MED/ FAR INDICATOR
009 LED & POTENTIOMETER ( VOLTAGE DIVIDER ): 021 DIGITAL TEMPRATURE SENSOR MODULE KY-001
01. LED BRIGHTNESS CONTROL WITH POTENTIOMETER 8;- Emggﬂﬂﬁg g xﬁ:ﬁg g fggﬁég"g:‘g;ﬁ;{
02. LED FLASHER WITH ADJUSTABLE FREQUENCY .
03. 1 HZ LED FLASHER WITH ADJUSTABLE DUTY CYCLE 022 TEMPRATURE & HUMIDITY SENSOR DHT11 MODULE KY-015
010 TWO LED MODULES: 01. TEMPERATURE °C & HUMIDITY % AT SERIAL MONITOR
02. TEMPERATURE °C & HUMIDITY % AT 1602 LCD DISPLAY
01. ALTERNATING LED FLASHER ( LEVEL CROSSING WARNING SIGNAL )
011 LED & PUSH BUTTON: 023 INCREMENTAL ROTARY ENCODER MODULE KY-040
01. INCREMENTAL ROTARY ENCODER AT SERIAL MONITOR
01. PUSH BUTTON CONTROLS LED ( MOMENTARY ON/OFF ) 02. INCREMENTAL ROTARY ENCODER AT 1602 LCD DISPLAY
02. TOGGLE LED WITH DEBOUNCED PUSH BUTTON
03. LED TOGGLE / DIMMER WITH ONE PUSH BUTTON 024 X-Y JOY STICK MODULE KY-023
04. LED FLASHER ON/OFF & FREQUENCY CONTROL WITH ONE PUSH BUTTON 01. VRx, VRy & SW READINGS AT SERIAL MONITOR
012 ACTIVE BUZZER & PUSH BUTTON: 02. VRX, VRy & SW READINGS AT 1602 LCD DISPLAY
01. PUSH BUTTON CONTROLS ACTIVE BUZZER ( MOMENTARY ON/OFF ) 025 MINIIR PIR MOTION SENSOR HW-740
02. TOGGLE ACTIVE BUZZER WITH DEBOUNCED PUSH BUTTON 01. LED ON WHEN MOTION DETECTED, PIR STATE SHOWN AT SERIAL MONITOR
03. ACTIVE BUZZER ON/OFF & FREQUENCY CONTROL WITH ONE PUSH BUTTON 02. LED ON WHEN MOTION DETECTED, PIR STATE SHOWN AT 1602 LCD DISPLAY
013 TILT SWITCH CIRCUITS WITH PUSH BUTTON, LED & BUZZER: 026 IR FLAME SENSOR MODULE AB074
01. TILT SWITCH FUNCTION TEST 01. LED ON WHEN FLAME DETECTED, ALARM STATE SHOWN AT SERIAL MONITOR
02. TILT SWITCH WITH LACHED ALARM FUNCTION & RESET PUSH BUTTON 02. LED ON WHEN FLAME DETECTED, ALARM STATE SHOWN AT 1602 LCD DISPLAY
03. TOGGLE MACHINE START/STOP SIMULATION WITH TILT SAFETY CUT OFF & ALARM 027 MICRO SERVO SG90
014 LDR OP-AMP BUFFER MODULE ( TWILIGHT SWITCH ): 01. MICRO SERVO 0 - 180° TEST WITH POTENTIOMETER
01. ANALOG INPUT (A1), WITH LED (D9) ON/OFF FUNCTION & STATE AT SERIAL MONITOR
02. CALCULATED VOLTAGE (A1) & LDR RESISTANCE AT SERIAL MONITOR 028 LOUDSPEAKER/AMPLIFIER MODUL KEYESTUDIO BEE1
01. ADJUSTABLE SIREN YELP - WAILING WITH POTENTIOMETER
015 NTC OP-AMP BUFFER MODULE ( TEMPERATURE SWITCH ):
01. ON/OFF (D9), A1 VOLTAGE, NTC RESISTANCE & TEMPERATURE ON SERIAL MONITOR 029 12 PIXEL WS2812 RGB LED RING
01. SMOOTH FLOATING RAINBOW COLOR WIPE EFFECT
016 NTC OP-AMP BUFFER MODULE ( TEMPERATURE SWITCH WITH 1602 LCD ):
01. ADJUSTABLE HEATER THERMOSTATE WITH LCD DISPLAY
02. ADJUSTABLE AIR CONDITIONER ( COOLING ) THERMOSTATE WITH LCD DISPLAY BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
AR-21 | A4| udo@elgers.com | ue-ERT20260810-07| 10-AUG-2026
...NOTE: CORRESPONDING SOURCE CODES AVAILABLE FOR EACH EXPERIMENT (PROJECT)! 003 A | Sy VP10 ELECTRONIC BRICK - ADUINO STARTER KIT

AR_21_EB_SK_003.pdf
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Udo's Worksheet
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DUE TO COMPONENT TOLERANCES!

FIGURES ARE APROXMEDIATELY

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

udo@elgers.com I ue-ERT20260804-01 I 04-AUG-2026
SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
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FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

udo@elgers.com I ue-ERT20260805-01 I 05-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

SENSOR & ACTUATOR MODULES

A4
A

AR-21
005

WWW.RETRO-CIRCUITS.COM

['4 I
iz £8
5 ] =
g3 N
=Q 5%
2% g 38
»e 2 EE
». 23 zz
L 5§ M
T T I T T I T T I
i [ i [ i NE [
i uln_zo_ i IR uln_zo_ i =l uln_zo_
i [ i [ i [
! m <} 2o0A ! ! { =} 0oA | ! <}-200A !
i [ i [ i [
i I i i i i
i oS | i oS | i [ oy <18 i
b . a b . a b . a
g g
o 58 5
¥ £g ig
o o o, RS 3
a 8 —00n 2 2 a3
s = ] o3
2 % —ols 98 S
g 23 g3
[} g2 g
i 3
pemTTTTTTTTT T ! pemTTTTTTTTT T ! pemTTT T T !
! ! ! ! _ N !
i IErR uln_zo_ i uln_zo_ i =02 uln_zo_
! ! ! ! ! !
! - _——=1 00! ! A0l =} O0A | ! <} 00A !
! ' ! ! ! ! !
i - i i i i i
i o | i o | i [ 11—t i
b . a b . a b . a
P g
£ ROTATION (A/D) o LED (A/D) ]
3 2 e i I3
Q st . E E¥
< zz EB ok
2 23 . g4 g s
< 5a EZ = -
S 23 K 5 iz
I > x ['4
(2% > ['4
S 5= o e °g
K%
o
k)
)

.pdf

S1INDJYIO 0413y

196|3 opn (o)

AR_21_EB_SK_005



STEM

WWW.RETRO-CIRCUITS.COM

Udo's Worksheet

SBO Q=
SHE|o |
2 TEIEL:
_ . Z w2zl |%
7 %] o 2251
2 12 o e&E o
M ) =z TRAMnlm
[ ¥ > 2 Z Wy =
3 < . =] uxrs18|3
= b4 | [ [v4 ZDO ? |
o o T < oEz|8 |t
. < @ Qe < sZx|3|x
i = [a) J oxolg|o
n 5 g1e
< < w X o e 4
Z a g [8) w Z |8z
0] » [= < e=glE e
M »e - o » o % FE0|x g
v . £3 - w2 x w514 15
& 3) Q —~ < a ol s|gx
= .d » 8 —~ . it le) = I Z (SR =S
m 9a » 8o = o X [5) & < o p—o s
o0 sq » 5 o g & a2 F z 29822
m va » e £z 2 e = 7 9 EaglglEa
> c Z = = < = <nb]la]aq
€a 3 o Q8 K9 e = A2 = coal|elas
O O3 OF < < Qu wbs]e |2
ca » -~ > -5 Wo EE P4 a O > Q Mm o |E L
1a Le 2§ 23 g2 EF 92 £ EF 9 xz2|Q]2x
0a o nk X %] o <A <|3 |3
m 3 ™ © 2 85 eh 22 2 4,9 05 8 0 o
o Z 4 WZ X o~ ~ 30 x9 s <0 s » &
| ] E » Z ¥ O oT wu =4 4 w O
5 S W o o g il %) 2,3
O sy [} ) J E 2« oo mam <% A 2 >Z 1<
3 o = z » 0= <Z <
on S » £ ¥ 3 800 Bk o5 23 <0 253 a 232 |=
maan g ™ [ 0O &4 10 ¢ ¢e Liw or Id 5 E2 <
B SSA » o & B - 5 N = mmm S| o
O » O o %) £ - S sl W - A
> > > [i4 '4 w a < < o] <
T T T T T T T T 1
| 00000000 00000000 |
. 0Oo00ooo 000Dooon
| 0oo0oooooo ooooooog !
i 00000000 00000000 |
. DDODo000 0ooo00oo
|
: 00000000 00000000
! 00000000 00000000 .
o | 00000000 00000000 |
3 . 00000000 00000000 ¢
I 0oooooooo oooooooo |
! ODoDoooo ooooooog |
| 00000000 0ooooood |
. 00000000 00000000
! 00000000 00000000
i 00000000 00000000 |
| UDooUDo0o oooooooo |
i 00oooooo goooooog
! 00000000 00000000
| LHomova 00000000 00000000 |
— i o 00000000 0o00ooooo |
| H - .
C i 00000000 00000000
[ oy < 00000000 00000000
N |TM*IO%|IJV\\\\II 00000000 0oooooog |
Co : T 00000000 00000000
[ ! . 00000000 00000000
_8_ | -~ |
i ~o N~ 00000000 00000000 ¢
_D_llﬂ sO=N [T 0oooooooo oooooooo |
[ . @ 00000000 00000000 |
(- | omm | 00000000 00000000
j o ms goe | — 00000000 oooooood |
. H | %) \
w ol | > 0ooooooo ooooooog |
@ i8I0z Son | @ 00000000 00000000 |
< [ ] = 00000000 00000000 ¢
[$) ol i 2 00000000 Doooooog |
z 8 im= foc,/ © 00000000 00000000 |
o . : - .
@ . i 00000000 00000000 |
[ . ! . 00ooooono 0onooooo
[ - | go¢e 00000000 ooooooog !
o« C . 00000000 00000000 |
ol [ I 00000000 00000000 ¢
] | | 1 80 o !
[9) Co . 00000000 00000000
) [ | 00000000 00000000 .
[= . : S0« 00000000 00000000 |
3 b ! o 00000000 00000000 ¢
2 P! | 00oo0oooo oooooood |
w = [ | gon~ UoUCooDo Conooooo |
x 3 Pl : 00000000 00oooood |
= = .mmmlm wo © 00000000 00000000
s o 1 el : 00oooooo oooooood !
= a Dol | 00000000 00000000 |
B — 8 e 20w :
e [ : 00o0ooDoo ooooooog |
o] [P ® 00000000 0000oood
h 6.0 g0~ 00000000 00000000
o . ' \\ 00000000 00000000 |
a8 Co | S0 Tﬂu 00O0ODODo0 0onoDooo |
[ | .
C ! 00000000 00000000
[ | 00000000 00000000
Pl . 00000000 00000000
L9 - 00000000 00000000 |
Q.| 0N —— — Al 00000000 00000ood
H | 1 |
b IS 00000000 00000000
P! -+ 00000000 ooooooog |
[ 00000000 00000000
[ 00000000 00000000
| | 00000000 000000dd
[ _ .
i z'm Zo- 00000000 ooooooog |
i 00000000 00000000
[ 00000000 00000000
Pl 00000000 00000000
P 00000000 00000000
- . 00000000 00000000 |
@ v 00000000 00oooood |
) 1ol d00o0oooo oooooooo !
@ ©Z 00000000 00000000 |
! i 00000000 00000000
= 00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
|

S1INDJYIO 0413y 19613 opn (9)

.pdf

AR_21_EB_SK_006



RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

STa=gl g™a™al 'aTa™p 3T
D11 D10 D

02825]2wh
01895G-11

. PWRI _ .

BACKLIGHT POWER

fmsl  [m==)
ON OFF ON OFF

P e L ] oo i ] sl ol ek v
foms fun £ Camm,

S5 SR HESRQ SHSES emso o =}
S RCY e f R ] e e o

02796j2wh
01895Q-09

SOURCE CODE GENERATED WITH Al ASSISTANCE

4-BIT MODE 1602 LCD DISPLAY Folder: AR_21_EB_SK_007...

...01: 4-BIT 1602 CONFIGURATION

...02: DISPLAY STATIC TEXT TEXT

...03: DISPLAY STATIC TEXT & SCROLL LETTER A-Z ONE BY ONE RIGHT TO LEFT
...04: DISPLAY SCROLLING TEXT: "THE QUICK BROWN FOX JUMPS OVER..."

STEM —

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260805-03 I 05-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

007 A 2 x 16 LCD DISPLAY AT DISTRIBUTION CHASSIS

AR_21_EB_SK_007.pdf

WWW.RETRO-CIRCUITS.COM
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SOURCE CODE GENERATED WITH Al ASSISTANCE
10k POTENTIOMETER POTENTIOMETER ( VOLTAGE DIVIDER ) AT A1 WITH

VOLTAGE DIVIDER

4-BIT MODE 1602 LCD DISPLAY  Folder: AR_21_EB_SK_008...

@@ ...01: DISPLAY VOLTAGE DIVIDER U2 VALUE
...02: DISPLAY SPLIT VOLTAGE U1 + U2 VALUE
3 ...03: DISPLAY POT RAW VALUE & 16 BLOCK BAR GRAPH
g ...04: DISPLAY POT RAW VALUE & 80 COLUMN BAR GRAPH
z
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10 k POTENTIOMETER
VOLTAGE DIVIDER

VOLTAGE DIVIDER

A voltage divider lets you obtain a lower voltage from a higher voltage
by using two resistors connected in series. The ratio of the resistances

T determines the ratio of the voltages, allowing you to control the desired
01895G-11 output voltage.

WITH POTENTIOMETER:

R2x U
O +5V () U2 = QR
. PWRI | an
BACKLIGHT POWER S|z POTENTIOMETER OUTPUT
5000 x 5.0
ON OFF ON OFF A1 U2=——m"" =25V
S5l |2 10000
=1 w2 .10 k = 10000 R (OHMS)
8|9 R = RESISTANCE
U = VOLTAGE
el e | ] . A6 INPUT VALUE
. g O GND() AG= 1023x2.5 _ 512
A8 L LEL 5

02796j2wh
01895Q-09

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260806-01 I 06-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
VOLTAGE DIVIDER AT 2 x 16 LCD DISPLAY

AR_21_EB_SK_008.pdf WWW.RETRO-CIRCUITS.COM
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SOURCE CODE GENERATED WITH Al ASSISTANCE
POTENTIOMETER ( VOLTAGE DIVIDER ) AT A1 WITH
LED AT D9 CONTROLLER Folder: AR_21_EB_SK_009...
...01: LED BRIGHTNESS CONTROL WITH POTENTIOMETER

...02: LED FLASHER WITH ADJUSTABLE FREQUENCY
...03: LED FLASHER WITH ADJUSTABLE DUTY CYCLE

10k POTENTIOMETER GREEN LED WITH 1k i— ''''''''''''''' —!
VOLTAGE DIVIDER CURRENT LIMIT. RESISTOR . e 00 . ! 1
| '
. |
®:..0 - I |

.
= x i

o o
3 S < i
E = . i
<] Cl | !
z ! |
> | H
- I
.
. i [©] Q o |
0D o z H
( [ 1] Le > 6
0ggo  TTTTTTTITITITITT -
12} >0
10 k POTENTIOMETER
VOLTAGE DIVIDER

T T T T T T |
| '
' |
.
! i
| '
i A
.
' x |
1 |- - i

.
| clon
' |
! i

.
| ] i
I
s 8 g !
[ 1] R
0ggo  TTTTTTTITITITITT -

12} S0
ghigiigll igligigl Iglgigl ggiyg GREEN LED WITH 1k
D12 D11 D10 D9 { ] CURRENT LIMIT. RESISTOR

02825j2wh
01895G-11

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260807-01 I 07-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
MANUAL LED BRIGHTNESS & FREQUENCY CONTROLLER

AR_21_EB_SK_009.pdf WWW.RETRO-CIRCUITS.COM
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GREEN LED WITH 1k RED LED WITH 1k
CURRENT LIMIT. RESISTOR CURRENT LIMIT. RESISTOR
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02825j2wh
01895G-11

STEM —

SOURCE CODE GENERATED WITH Al ASSISTANCE
RED LED AT D8, GREEN LED AT D9
ALTERNATING FLASHER Folder: AR_21_EB_SK_010...

...01: LED LEVEL CROSSING SIGNAL FLASHER
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GREEN LED WITH 1k
CURRENT LIMIT. RESISTOR

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260807-02 I 07-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

010 A ALTERNATING LED FLASHER (LEVEL CROSSING SIGNAL)

AR_21_EB_SK_010.pdf

WWW.RETRO-CIRCUITS.COM
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Udo's Worksheet

PUSH BUTTON N/O WITH
1k PULL DOWN RESISTOR
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RED LED WITH 1k
CURRENT LIMIT. RESISTOR

89yl IgHpgtupl 'gTe=yl 3=
D12 D11 D10 D9

02825j2wh
01895G-11

SOURCE CODE GENERATED WITH Al ASSISTANCE
RED LED AT D9 & PB AT D12
PUSH BUTTON CIRCUITS

...01: PUSH BUTTON CONTROLS LED
...02: TOGGLE LED WITH DEBOUNCED PUSH BUTTON

...03: LED TOGGLE / DIMMER WITH ONE PUSH BUTTON

...04: LED FLASHER WITH ONE PUSH BUTTON ON/OFF & FREQUENCY CONTROL

STEM —

Folder: AR_21_EB_SK_011...
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PUSH BUTTON N/O WITH

1k PULL DOWN RESISTOR

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
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SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
PUSH BUTTON EXPERIMENTS WITH LED
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

PUSH BUTTON N/O WITH
1k PULL DOWN RESISTOR
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STEM —

SOURCE CODE GENERATED WITH Al ASSISTANCE

ACTIVE BUZZER AT D9 & PB AT D12

PUSH BUTTON CIRCUITS Folder: AR_21_EB_SK_012...
...01: PUSH BUTTON CONTROLS ACTIVE BUZZER

...02: TOGGLE ACTIVE BUZZER WITH DEBOUNCED PUSH BUTTON
...03: INTERMITTEND BUZZER WITH ONE PUSH BUTTON ON/OFF & ADJ.
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PUSH BUTTON N/O WITH

1k PULL DOWN RESISTOR

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260807-04 I 07-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

012 A PUSH BUTTON EXPERIMENTS WITH ACTIVE BUZZER

AR_21_EB_SK_012.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

SW-200 N/C TILT SWITCH W.
1k PULL DOWN RESISTOR
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. (@) HOLIMS LTIL

PUSH BUTTON N/O WITH
1k PULL DOWN RESISTOR

RED LED WITH 1k

ACTIVE BUZZER CURRENT LIMIT. RESISTOR
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. (arv) ¥3zzna
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D11 D10

02825j2wh
01895G-11

D9

SOURCE CODE GENERATED WITH Al ASSISTANCE

TILT SWITCH AT D12, PB AT D11, BUZZER AT D10 & LED AT D9
ALARM & CUT OFF CIRCUITS Folder: AR_21_EB_SK_013...
...01: TILT SWITCH FUNCTION TEST

...02: TILT SWITCH WITH LATCHED ALARM FUNCTION & RESET PUSH BUTTON
...03: MACHINE START SIMULATION WITH TILT SAFETY CUT OFF & ALARM
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n oz
230
SW-200 N/C TILT SWITCH W.
1k PULL DOWN RESISTOR

[ONelya)
n oz
]
PUSH BUTTON N/O WITH
1k PULL DOWN RESISTOR

(@) NoLrLna o1

]

Cl1I'md
Smeme

(av) a3

RED LED WITH 1k
CURRENT LIMIT. RESISTOR

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
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SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
TILT SWITCH EXPERIMENTS WITH ALARM & CUT OFF

AR_21_EB_SK_013.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

LDR WITH OP-AMP BUFFER
( VOLTAGE FOLLOWER )
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GREEN LED WITH 1k
CURRENT LIMIT. RESISTOR
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STEM —

SOURCE CODE GENERATED WITH Al ASSISTANCE

LDR OP-AMP MODULE Folder: AR_21_EB_SK_014...

...01: LDR MODULE ANALOG OUTPUT (A1) VALUE AT SERIAL MONITOR
LED (D9) ON IN THE DARK & OFF WHEN SURROUNDINGS ARE BRIGHT

...02: PRINT CALCULATED VOLTAGE (A1) & LDR RESISTANCE AT
SERIAL MONITOR

O -
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LDR WITH OP-AMP BUFFER
( VOLTAGE FOLLOWER )

(arv) a3
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GREEN LED WITH 1k
CURRENT LIMIT. RESISTOR

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260808-01 I 08-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

014 A TWILIGHT SWITCH WITH LDR MODULE

AR_21_EB_SK_014.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

NTC THERMISTOR WITH
OP-AMP BUFFER
( VOLTAGE FOLLOWER )
ASSUMING NTC = 10k @ 25°C, & = 3950
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SOURCE CODE GENERATED WITH Al ASSISTANCE

NTC OP-AMP MODULE Folder: AR_21_EB_SK_ 015...

...01: NTC MODULE ANALOG OUTPUT (A1) THERMOSTATE
LED (D9) ON IN THE COLD & OFF WHEN AMB. IS WARM
CALCULATED A1 VOLTAGE, NTC RESISTANCE & TEMPERATURE
AT SERIAL MONITOR
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NTC THERMISTOR WITH
OP-AMP BUFFER
( VOLTAGE FOLLOWER )

(arv) a3
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GREEN LED WITH 1k
CURRENT LIMIT. RESISTOR

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260808-02 I 08-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

018 A TEMPERATURE SWITCH WITH NTC MODULE

AR_21_EB_SK_015.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

NTC THERMISTOR WITH
OP-AMP BUFFER
( VOLTAGE FOLLOWER )
ASSUMING NTC = 10k @ 25°C, & = 3950
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SOURCE CODE GENERATED WITH Al ASSISTANCE
TEMPERATURE CONTROLLER Folder: AR_21_EB_SK_016...

...01: ROOM HEATER TEMPERATURE CONTROLLER WITH 1602 LCD DISPLAY
...02: AIR CONDITIONER TEMPERATURE CONTROLLER WITH 1602 LCD DISPLAY

(av) NoILV.LOY
10k

[ONelya)
n Oz
235
10 k POTENTIOMETER
VOLTAGE DIVIDER

@cmio

[ 1]

[ONelya)

588

NTC THERMISTOR WITH
OP-AMP BUFFER

( VOLTAGE FOLLOWER )

[CReN-
502
236
GREEN LED WITH 1k
CURRENT LIMIT. RESISTOR

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260808-03 I 08-AUG-2026
016 A SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
ADJ. TEMPERATURE CONTROLLER WITH LCD DISPLAY

AR_21_EB_SK_016.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

NTC THERMISTOR WITH
OP-AMP BUFFER
( VOLTAGE FOLLOWER )
ASSUMING NTC = 10k @ 25°C, B = 3950

10 k POTENTIOMETER
VOLTAGE DIVIDER
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CURRENT LIMIT. RESISTOR
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SOURCE CODE GENERATED WITH Al ASSISTANCE
TEMPERATURE CONTROLLER Folder: AR_21_EB_SK_017...

...01: ROOM HEATER TEMPERATURE CONTROLLER WITH OLED DISPLAY
...02: AIR CONDITIONER TEMPERATURE CONTROLLER WITH OLED DISPLAY

(av) NoILV.LOY
10k

[ONelya)
n Oz
235
10 k POTENTIOMETER
VOLTAGE DIVIDER
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1]
282

ACTUAL TEMP

238C

236
NTC THERMISTOR WITH
OP-AMP BUFFER R, _
(VOLTAGE FOLLOWER )
e -

[CReN-
502
236
GREEN LED WITH 1k
CURRENT LIMIT. RESISTOR

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260808-04 I 08-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

o017 A ADD ON: ADJ. TEMP. CONTROLLER WITH OLED DISPLAY

AR_21_EB_SK_017.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet
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GREEN LED WITH 1k
CURRENT LIMIT. RESISTOR
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SR ERfE SR e

SOURCE CODE GENERATED WITH Al ASSISTANCE
SW1 - SW5 RAW VALUE & VOLTAGE Folder: AR_21_EB_SK_018...

...01: SW1 - SW5 A2 RAW VALUE & VOLTAGE AT SERIAL MONITOR
...02: SW1 - SW5 A2 RAW VALUE & VOLTAGE AT 1602 LCD DISPLAY

..... SW1 PRESSED, RAW VALUE = 0 = 0.000V
..... SW2 PRESSED, RAW VALUE = 142 = 0.694 V
..... SW3 PRESSED, RAW VALUE = 326 = 1.593 V
..... SW4 PRESSED, RAW VALUE = 504 = 2.463V
..... SW5 PRESSED, RAW VALUE = 739 = 3.612V
..... ALL RELEASED, RAW VALUE = 1023 = 5.000 V
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[CReN-
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236
GREEN LED WITH 1k
CURRENT LIMIT. RESISTOR

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260808-05 I 08-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

018 A ADD ON: KEYES KEYER-AD-KEY K845037

AR_21_EB_SK_018.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet STEM —
SOURGE CODE GENERATED WITH Al ASSISTANCE
FAN MOTOR CONTROLLER  Folder: AR_21_EB_SK_019...

...01: PB TOGGLE ON/OFF, POTENTIOMETER ADJ. MOTOR CW RPM 0 - 100 %
...02: PB TOGGLE ON/OFF, POT ADJ. MOTOR RPM LEFT-0-RIGHT = CCW-0-CW
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GREEN LED WITH 1k 10 k POTENTIOMETER PUSH BUTTON N/O WITH
CURRENT LIMIT. RESISTOR VOLTAGE DIVIDER 1k PULL DOWN RESISTOR
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PUSH BUTTON N/O WITH
1k PULL DOWN RESISTOR

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

02825j2wh
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AR-21 A4 udo@elgers.com I ue-ERT20260809-01 I 09-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
ADD ON: FAN MOTOR WITH L9110 CONTROLLER
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet
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SOURCE CODE GENERATED WITH Al ASSISTANCE
ULTRA SONIC DISTANCE SENSOR Folder: AR_21_EB_SK_020...

...01: DISPLAY HC-SR04 ULTRA SONIC SENSOR DISTANCE IN MM
...02: DISPLAY HC-SR04 WITH NEAR / MEDIUM / FAR INDICATION
...03: DISPLAY HC-SR04 WITH BAR GRAPH INDICATOR

:
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fisecs)
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HC-SR04 ULTRASONIC RANGING MODULE

GND GROUND

ECHO OUTPUT SIGNAL

TRIG INPUT SIGNAL

Vecc 5 VDC POWER SUPPLY

6a

{ DISTANCE

(77
\\\ﬁ

ORIGINAL SIGNAL

RECEIVER
c
(7]

OBJECT

Us TX

TRANSMITTER

OPERATING VOLTAGE / CURRENT / FREQUENCY =5 VDC /< 15 mA / 40 Hz.
DETECTION RANGE: MINIMUM =2 CM, MAXIMUM =400 CM.

TRIG INPUT IS USED TO TRIGGER ULTRASONIC BURST OUT TO THE SENSOR.
ECHO SEND OUT A PULSE WHOSE WIDTH IS EQUAL TO THE TIME TAKEN FOR
THE ULTRASONIC BURST TO RETURN AFTER REFLECTING FROM AN OBSTACLE.

THE FUNCTIONALITY OF THE ABOVE ULTRASONIC SENSOR CAN BE INITIATED BY
GIVIN A 10 pS HIGH LEVEL SIGNAL ON THE TRIGGER INPUT. THEN THE MODULE
WILL SEND OUT EIGHT ULTRASONIC BURST OF 40 kHZ. THESE ULTRASONIC
SOUND WAVES TRAVELS THROUGH THE AIR AND FINDS AN OBSTACLE ON ITS
PATH THEN IT WILL REFLECT TO THE RECEIVER OF THE MODULE. THEN THE
MODULE WILL SEND OUT A HIGH PULSE ON ECHO PIN FOR THE DURATION
EQUIVALENT TO THE TIME TAKEN FOR THE ULTRAONIC WAVES TO COME BACK.
THE DISTANCE OF THE OBSTACLE CAN BE CALCULATED BY USING THE DURATION.

SPEED OF SOUND IN AIR IS 343 M/S (V = 0.0343 CM/uS ) @ 20 °C (68°F)

| DISTANCE (D) = SPEED x TIME | | DISTANCE (D) = 0.0343 x TIME |

THE ACTUAL DISTANCE (d) IS 'DISTANCE ( D) / 2', BECAUSE THE ULTRASONIC
BURST TRAVELS TOWARDS THE OBSTACLE AND BACK TO THE SENSOR, THAT IS
TWICE THE DISTANCE.

| DISTANCE (d) = (0.0343 x TIME ) / 2 | | d=(0.0343x1)/2 |

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260809-02 I 09-AUG-2026
020 A SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
ADD ON: ULTRA SONIC DISTANCE SENSOR HC-SR04

AR_21_EB_SK_020.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet
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STEM —

SOURCE CODE GENERATED WITH Al ASSISTANCE
DIGITAL TEMPERATURE SENSOR  Folder: AR_21_EB_SK_021...

...01: TEMPERATURE °C VALUE AT SERIAL MONITOR
...02: TEMPERATURE °C VALUE AT 1602 LCD DISPLAY

DIGITAL TEMPERATURE SENSOR MODULE KY-001:
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KY-001 TEMPERATURE SENSOR MODULE ALLOWS AMB
TEMPERATURE MEASUREMENT USING DIGITAL SERIAL BUS.
OPERATING VOLTAGE: 3.3..55VDC
MEASUREMENT RANGE: 9- 12 BIT, -55 ... 125 °C / -57 ... 257 °F
MEASUREMENT ACCURACY: +-05%

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260809-03 I 09-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

021 A ADD ON: DIGITAL TEMPERATURE SENSOR KY-001

AR_21_EB_SK_021.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet
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STEM —

SOURCE CODE GENERATED WITH Al ASSISTANCE
KY-015 (DHT11) SENSOR Folder: AR_21_EB_SK_022...

...01: TEMPERATURE °C & HUMIDITY % AT SERIAL MONITOR
...02: TEMPERATURE °C & HUMIDITY % AT 1602 LCD DISPLAY

DHT11 TEMPERATURE & HUMIDITY SENSOR KY-015:

e e — - |

KY-015:

KY-015

— Vce
& GND

DATA —___

Vce (+)

GND () O
10k

KY-015 SENSOR MODULE MEASURE TEMPERATURE AND
HUMIDITY USING DIGITAL SERIAL BUS.
FOR ENVIRONMENT MONITORING AND CLIMATE CONTROL.

OPERATING VOLTAGE: 3.3..55VDC

CURRENT: MEASURE 300uA, STANDBY 60uA
SAMPLING PERIOD: SECONDARY > 2 SEC.

OUTPUT / RESOLUTION: SERIAL DATA /16 BIT
TEMPERATURE RANGE: 0°C..50°C

HUMIDITY RANGE: 20 % ... 90 %

ACCURACY: +/-1°Cand +/-1%

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-21 A4 udo@elgers.com I ue-ERT20260809-04 I 09-AUG-2026
022 A SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
ADD ON: TEMPERATURE & HUMIDITY SENSOR KY-015

AR_21_EB_SK_022.pdf
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STEM

Folder: AR_21_EB_SK_023...

SOURCE CODE GENERATED WITH Al ASSISTANCE
...01: INCREMENTAL ROTARY ENCODER AT SERIAL MONITOR
...02: INCREMENTAL ROTARY ENCODER AT 1602 LCD DISPLAY

KY-040 ROTARY ENCODER

040 ROTARY ENCODER MODULE WITH PUSH BUTTON
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FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

udo@elgers.com I ue-ERT20260810-01 I 10-AUG-2026
SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
ADD ON: INCREMENTAL ROTARY ENCODER KY-040
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet STEM —
SOURGE CODE GENERATED WITH Al ASSISTANCE
KY-023 X-Y JOY STICK Folder: AR_21_EB_SK_024...

...01: VRx, VRy & SW READINGS AT SERIAL MONITOR
...02: VRx, VRy & SW READINGS AT 1602 LCD DISPLAY

X 1Y -AXIS JOYSTICK CONTROL MODULE KY-023:

VRx

25V

VRy
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02825j2wh
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BACKLIGHT POWER
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| e eerac)

His Bt
R L e e
HEHH BEHEH BesRD SennS SaSER

F ¥ i funman
jrocnncciecanes)
HESCEE Hee
HiSSEEEE ERASEESS
HoReR e
HASHNEE EBSSEESS
jrocnnociecanes)
HESRE Heen
HASHEEEE ERESEESS

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

02796j2wh AR-21 A4 udo@elgers.com I ue-ERT20260810-02 I 10-AUG-2026
01895Q-09

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

024 A ADD ON: X -Y AXIS JOY STICK CONTROLLER KY-023
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet
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BACKLIGHT POWER

OFF ON OFF
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mocom 000 gong £9999 9GRS CBOND OOMNS Doog Do9gD DoEDY BERED DENE 0o0od Hodod HNod Do
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HEEH R e e e e
L iaihica

GREEN LED WITH 1k
CURRENT LIMIT. RESISTOR

ClIImS
LI U

(av) a3

02825[2wh
01895G-11

-
e

D10

STEM —

SOURCE CODE GENERATED WITH Al ASSISTANCE
HW-740 MINI IR PIR SENSOR Folder: AR_21_EB_SK_025...

...01: LED ON WHEN MOTION, PIR STATE SHOWN AT SERIAL MONITOR
...02: LED ON WHEN MOTION, PIR STATE SHOWN AT 1602 LCD DISPLAY

! i
! !
| 4 |
5 IR Ve
S i clen
S . |
H ,
i ' !
I
2 g o |
| 1] Lo z_5
[ON o)
583
GREEN LED WITH 1k
CURRENT LIMIT. RESISTOR
HW-740 MINI IR PIR HUMAN MOTION SENSOR
g EQ
£3%
OPERATING VOLTAGE: 2.7VDC ...12VDC
OUTPUT DIGITAL: HIGH /LOW (1/0)
HIGH (1) WHEN HUMAN IN RANGE
DELAY TIME: 2 SECONDS
SENSING RANGE: <100° 3 ... 5 mtr
TRIGGER: REPEATABLE

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
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SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

028 A ADD ON: HW-740 MINI IR PIR HUMAN MOTION SENSOR
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet STEM —

RED LED WITH 1k SOURCE CODE GENERATED WITH Al ASSISTANCE
CURRENT LIMIT. RESISTOR
ABO074 IR FLAME SENSOR Folder: AR_21_EB_SK_026...

...01: LED ON WHEN FLAME, ALARM STATE SHOWN AT SERIAL MONITOR
...02: LED ON WHEN FLAME, ALARM STATE SHOWN AT 1602 LCD DISPLAY
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LI U

(av) a3

®
1k
<
~~
N\

(av) a3
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n oz
230
RED LED WITH 1k
CURRENT LIMIT. RESISTOR

ABO074 IR FLAME SENSOR MODULE
gligigll Igligiigl giigtiy
< D12 D11 D10
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PWR.
LED

OUT.

02825j2wh
LED

01895G-11

@® ruwr.,

BACKLIGHT POWER

OFF ON OFF

Vee (+) =

-
2
]
o

GND () ——

OPERATING VOLTAGE: 3.3..55VDC
MAXIMUM OUTPUT CURRENT: 15 mA

IR WAVELENGTH DETECTION: 760 ... 1100 nm
SENSOR DETECTION ANGLE: 60°

OUTPUT: DIGITAL (ON / OFF)
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- TebeiFRhe P
e et Cim E RemilefE 0

uad HoEER Hoeed oo

- .
"y ik

B e e e e
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FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

02796j2wh
01895Q-09 AR-21 a4 | udo@elgers.com I ue-ERT20260810-04 I 10-AUG-2026

SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
ADD ON: AB074 IR FLAME SENSOR MODULE

AR_21_EB_SK_026.pdf WWW.RETRO-CIRCUITS.COM

026 A




RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

10 k POTENTIOMETER
VOLTAGE DIVIDER
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2.00ms = 180° 1.50ms = 90°
MAX. POSITION CENTER POSITION

1.00ms = 0°
MIN. POSITION

=3

STe=gl p™gtugl g™e=sl 9
D12 D11 D10

02825j2wh
01895G-11

1.25ms = 45°

1.75ms

STEM —

SOURCE CODE GENERATED WITH Al ASSISTANCE
MICRO SERVO SG90 TEST Folder: AR_21_EB_SK_027...
...01: SERVO 0 - 180° TEST WITH POTENTIOMETER
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10 k POTENTIOMETER
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2.00 ms— 180°

@ — 0° —1.00ms
MAXIMUM n M MINIMUM
POSITION . POSITION
deg. inc.
cw CCwW

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
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027 A SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
ADD ON: MICRO SERVO SG90 TEST WITH POT
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(c) Udo Elger

Udo's Worksheet

10 k POTENTIOMETER
VOLTAGE DIVIDER
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STEM —

SOURCE CODE GENERATED WITH Al ASSISTANCE
LOUDSPEAKER WITH AMPLIFIER Folder: AR_21_EB_SK_028...

...01: ADJUSTABLE SIREN YELP - WAILING WITH POTENTIOMETER
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VOLTAGE DIVIDER

LOUDSPEAKER WITH AMPLIFIER BEE1
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FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
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SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT

028 A ADD ON: KEYESTUDIO SPEAKER/AMPLIFIER MODULE BEE1
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(c) Udo Elger

Udo's Worksheet

SOURCE CODE GENERATED WITH Al ASSISTANCE
12 PIXEL WS2812 RGB LED RING Folder: AR_21_EB_SK_028...

...01: SMOOTH FLOATING RAINBOW COLOR WIPE EFFECT

STEM —

02825]2wh
01895G-11

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
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SEEED STUDIO ELECTRONIC BRICK - ADUINO STARTER KIT
ADD ON: 12 PIXEL WS2812B RGB LED RING
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(c) Udo Elger

Udo's Worksheet
NOTES:

AR-21 A
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030 A | NOTES
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